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The association between epilepsy and headache remains
controversial. Among the three forms of epilepsy-related head-
aches (preictal, ictal, and postictal), ictal headache is the rarest
and the least understood. Ictal headache, termed hemicrania
epileptica in the International Classiﬁcation of Headache Dis-
orders, Second Edition (ICHD-II, 2004), was deﬁned as a type of
headache lasting seconds to minutes, occurring synchronously
with partial (focal) epileptic seizures, ipsilateral to the ictal
discharge, and resolving immediately after cessation of the
discharges.1 However, a few recent cases challenged this
deﬁnition of ICHD-II. According to the glossary and terminology
of the International League Against Epilepsy (ILAE), ictal headache
was ill-deﬁned and was considered to be one of the manifesta-
tions of autonomic seizure.2More recently, Parisi et al.3 proposed
‘‘ictal epileptic headache (IED)’’ as a dedicated term to deﬁne a
condition where a headache attack is the only manifestation of an
epileptic seizure, which seemingly intensiﬁed the long-standing
debate.
To date, there are about 20 convincing reports of ictal headache,
and all attacks occurred in patients with epilepsy.4–9Here we report
a previously healthy young man presenting with paroxysmal, brief
headaches only giving rise to misdiagnosis and inappropriate
managements for as long as 2 years. The nature of his attacks was* Corresponding author at: Department of Neurology, The First Afﬁliated
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http://dx.doi.org/10.1016/j.seizure.2012.12.007eventually clariﬁed to be due to epileptic events originating from the
left temporal region.
2. Case report
A 29-year-old right-handed man had paroxysmal stinging
right-sided headaches since age 27 years. He was seen at our
hospital in October 2011. Attacks typically occurred spontane-
ously once or twice a month, lasting around 30 s, without obvious
triggers or preceding visual symptoms, being restricted to the
right temporo-parietal area. Most headaches were diurnal, but at
times attacks could occur during sleep, waking him up. Six months
later, he went to a local hospital and a comprehensive workup
including routine blood studies, whole brain magnetic resonance
imaging (MRI), and brain computed tomography angiography
(CTA) was normal. He was given selective serotonin reuptake
inhibitor antidepressants for 3 months; this treatment was
followed by Chinese herbs and acupuncture treatment, with
little beneﬁt. The frequency of headaches gradually increased to
2–5 times per week without change in severity and location. He
was born at term after uneventful pregnancy and delivery. Remote
febrile seizures, chronic headache, head trauma and brain
infections were denied. He had no family history of epilepsy or
migraine. The neurological exam was normal. Surface electroen-
cephalography (EEG) demonstrated interictal spike and slow
waves over the left anter-medial temporal region with phase
reversals at T1. One 38-second habitual event was captured, in
which headache occurred along with an almost simultaneous
striking increase in heart rate (from 70 bpm to more than
100 bpm) followed by subtle swallowing movements without
accompanying chewing or lip smacking. The EEG showed 15 s
later, when the swallowing movements became more prominent
and ended with a deep sigh, 4–5 Hz rhythmic theta activity over
the left temporal region evolving to higher amplitude delta
activity without evident propagation (Fig. 1). Consciousness and
speech remained intact during the episode. Postictally, no
confusion was noted and he did not remember the swallowing
movements. A diagnosis of cryptogenic left temporal epilepsy was
made. Carbamazepine was started and titrated up to 300 mg twice
daily. He has been headache free for 6 months.
Written consent was obtained from the patient for case report
publication.Epilepsy Association.
Fig. 1. Two separate 12 s epochs extracted from a 38 s ictal recording. (A) Headache onset followed by subtle swallowing and tachycardia; (B)15 s later, rhythmic activity
arising from left anterior temporal region.
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The semiology of our patient, initially presenting with headache
and tachycardia followed by swallowing movements possibly due to
hypersalivation and alteration in respiratory rhythm, suggests
an autonomic seizure. Unlike previously reported patients with
epileptic headache, he had no prior history of epilepsy. This suggests
that the headache, regardless of its pain features and location, could
be a prominent symptom of epileptic seizures or even the only
presenting symptom as in our case. Considering inconspicuousness
in some accompanying autonomic spells, we believe that ictal
headaches are underestimated. It would be worthwhile to keep the
possibility of epileptic seizures in mind when encountering patients
with brief paroxysmal and stereotypical headache. We also
emphasize that recording synchronous ictal EEG changes should
be mandatory when establishing such a diagnosis.In the diagnostic criteria for hemicrania epileptica in ICHD-2,
brief duration, ipsilateral to ictal EEG anomaly, and migraine-like
attack were underlined. Nevertheless, a few well-documented
patients with ictal headache which failed to comply with the ICHD-
2 deﬁnition emerged. Fanella et al.5 described a patient with
idiopathic generalized epilepsy correlated with generalized
epileptiform discharges. In one occipital epilepsy case and the
other one with frontal epilepsy illustrated by Dainese et al.6 the
headaches in both patients were contralateral to the ictal discharge
and did not have the clinical features of migraine. Our patient
presenting similar headache feature, does not correspond to the
diagnosis of hemicrania epileptica according to the ICHD-2
deﬁnition. We suggest that a speciﬁc location and pattern of the
headache should not be required in the criteria of hemicranias
epileptica, and an update to the deﬁnition of hemicrania epileptica
in ICHD-2 is warranted.
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literature were associated synchronously or sequentially with
other sensory-motor ictal manifestations albeit sometimes quite
subtle. Of interest, a new concept of IED has been recently
suggested by Parisi and co-workers after the ﬁrst description of a
child with atypical childhood occipital epilepsy ‘‘Gastaut type’’
presenting 3-day headache as a sole ictal manifestation.3,7,9
Subsequently, Perucca et al.8 also reported a similar case with
symptomatic occipital lobe epilepsy. The patient developed
nonconvulsive status epilepticus (NCSE) manifesting exclusively
as a classic migraine headache attack. Apparently, these long-
lasting epileptic headaches did not meet the criteria of hemi-
cranias epileptic as well. Pathophysiologic mechanisms of this
condition are not fully understood. Parisi et al.10 hypothesized
that cortical spreading depression (CSD) during epileptic dis-
charges in silent cortex may activate the trigemino-vascular
system which is thought to be responsible for occurrence of
migraine, without resulting in additional ictal manifestations. The
onset of CSD and of the epileptic seizure may facilitate each other,
and on the other hand, due to a lower threshold for migraine
compared with that of seizure onset, which can explain why
epilepsy-related headache is much more common than migraine
complicated with epilepsy. Their ﬁndings broadened the spec-
trum not only in ictal headache but in autonomic status
epilepticus; more importantly, it brought more insight into the
possible mechanisms of epilepsy-related headache, further
clarifying the link between epilepsy and migraine. We agree that
IED might represent a different nosographic entity than hemi-
crania epileptic, and this new thought should be integrated in the
classiﬁcation of ICHD. Other speciﬁc manifestations, however, like
apnea and enuresis,11,12 were also observed occurring solely in
epileptic seizures. In this context, terming all these rare
semiologies should be prudent in order to avoid possible intricacy
and redundancy in seizure classiﬁcation from a clinical utility
point of view. Thus, we think that the adoption of ‘‘ictal epileptic
headache’’ in a forthcoming revision of the ILAE classiﬁcation is
still open to discussion. More cases from different centers are
necessary.
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